The examination on variations of morphological characters among 35 specimens of Calloselasma rhodostoma (Kuhl, 1824) from four different populations in Indonesia has been completed in this study. Univariate and multivariate analyzes allowed us to recognize the clustering of four populations through morphological diagnosis. The results of the average body size (Total Length) showed that the largest male is from Kangean Island (579.33 mm), while the largest female is from Java (841.07 mm). Comparison of meristic analysis represented three clusters from Principal Component Analysis (PCA) which is considered to be independent population. Here we also described three types of cephalic scalation variation that called small accessories scales and their distribution in Indonesia.
INTRODUCTION 1
Vipers (Viperidae), a family of venomous snake, have been divided into two major subfamilies, Crotalinae (Pit viper) and Viperinae (Pitless viper) [1] ; comprised of 242 species, and 100 of which are distributed across all continents except Australia and Antarctica [1, 2] . Malayan Pit Viper (Calloselasma rhodostoma: Crotalinae) is pit viper originated from tropical Southeast Asia [3, 4] . This species has been described by Kuhl in 1824 as Trigonocephalus rhodostoma (Boulenger, 1896) , and was the sole species included in the monotypic genus. Calloselasma rodhostoma is also known as Leiolepis rhodostoma (Dumeril & Bibron, 1854) , Agkistrodon rhodostoma (De Roij, 1917) , Ancistrodon annamensis (Angel, 1933) , Agkistrodon annamensis (Bouret, 1936) [2], Tisiphone rhodostoma (Peters, 1862) [5] .
Malayan Pit Viper is widely distributed in South East Asia, including Cambodia (Phnom Nam Lyr Mountain and Cardamom Mountain) [6] , Thailand (Lop Buri, Sakon Nakhon, Korat, Chiang Mai, Nakhon Si Thammarat, Trang and Phuket) [7] , Malay Peninsula (Alor Star in North Kedah), Bangnara (Patani) [8] . In Indonesia, this snake could be found in three islands; Java, Karimunjawa, and Kangean [4] . But in 1912, a single female specimen with six juveniles was collected from North Borneo, which deposited in Museum Zoologicum Bogoriense-Bogor, Indonesia (MZB 428). This species inhabits various habitat types indicating that this species is well adapted in lowland forest, plantations, shrubs, and rocky areas [4] .
The morphological differences on snakes are due to several factors, including geographical variation, environmental factor (ecology, adaptation, microhabitat), and genetic [9, 10] , such as shown in Tropidolaemus complex [11] . Studies on C. rhodostoma has been conducted related to its spatial distribution in Southeast Asia [14] [15] [16] [17] [18] , ecological study [3, 19, 20] , molecular systematic [21, 22] , diet and venom evolution [23] . The morphological character of C. rhodostoma is presented in cephalic scalation, dorsal scalation, ventral scalation, and body coloration [4, 5, 6, 12, 13] . However, previous studies are only limited in the comparison of snake's morphology inter-island. Therefore, the purpose of this study is to investigate the morphological variations among population of C. rodhostoma from Java, Karimunjawa Island, and Kangean Island.
MATERIAL AND METHOD Object Study
In this study, we examined a total of 35 preserved specimens consisted of 14 males and 21 females. All specimens were deposited in Museum Zoologicum Bogorinse (MZB-LIPI Indonesia). We divided samples into their origin (geographic consideration), to be specific, under [25, 26] . The population were chosen as follows: OTU 1 (6♂, 15♀): Java (East Java, Central Java, West Java, and other part of Java); OTU 2 (4♂, 3♀): Karimunjawa Island (Legon Moto, Legon Lele); OTU 3 (3♂, 3♀): Kangean Island (Paliat Island). We also examined type specimens deposited in Rijksmuseum van Natuurlijke Historie (RMNHLeiden, Netherland) and Natural History Museum (NHM-London, United Kingdom) (the list of specimens is showed in appendix I).
Morphometric and Meristic Characters Measurement
The measurement of morphometric and meristic characters in this study followed Vogel et al. [11] , with modification as listed in Table 1 . A total of 37 morphological characters, consisted of 19 morphometric and 18 meristic characters, were examined for each specimen. We used a slide-caliper to the nearest 0.05 mm for morphometric measurements, except Snout Vent Length (SVL) and Tail Length (TaL) which was measured to the nearest 1 millimeter. The counting of ventral scales, body scales, and subcaudal scales followed Dowling [23] ; the terminal scute of subcaudal was excluded in this counting; while the counting of dorsal scales row followed Vogel et al. [11] .
To prevent juvenile specimens be examined, we determined the size of Total Length (TL) as 400 mm for adult specimens. Pattern and coloration of the body were observed from fresh preserved specimens [11] . Here, we also examined all specimens for the variation on cephalic scalation identified as small accessories scale and the distribution in Indonesia. The small accessories scale that we identified as scale that touched to internasal, prefrontal, nostril and loreal scale.
Data Analysis
Univariate analysis was conducted. Each sample was classified into three groups recognized as Java, Karimunjawa, and Kangean population as presented in Table 2 . For multivariate analysis, morphometric data were classified into male and female, since snakes exhibited sexual dimorphism. Data analysis were conducted in 6 characters with bootstrap 999 for Principle Component Analysis (PCA) using PAST3 program after standardizing all characters. The standardization was done by dividing all characters with SVL and converting into percentage. The converted data was transformed to log 10 values. 2.27±0.14 (2.11-2.38) Notes: n = number of specimen, ♂ = male specimen, ♀ = female specimen
RESULT AND DISCUSSION
In this study, univariate statistical analysis consists of mean, standard deviation, minimum and maximum values of Java, Karimunjawa, and Kangean population as presented in Table 2 for all characters examined. The largest and smallest average males by TL character were 579.33 mm and 498.75 mm from Kangean Island and Karimunjawa Island, respectively. Whereas the largest and smallest average females were 841.07 mm and 573 mm from Java and Karimunjawa Island, respectively.
The meristic comparison that consists of the number of ventral, subcaudal, supralabial, infralabial, and dorsal scale, is presented in Table  3 . According to the range of ventral scale number in males, Karimunjawa population shows higher range than Java and Kangean population. That result is in contrast to females, which shows that Karimunjawa and Kangean population is in the range of Java population. Meanwhile, according to subcaudals scale number, Kangean population has a higher range than Java and Karimunjawa population, both in male and female specimens. The range of dorsal scales number in female specimens shows that Java population has the highest range than other populations.
Several characters indicate that C. rhodostoma exhibits sex dimorphism (see Table  2 ), including SVL, HL, HW, DE-Nostril length, SnL, ratio TaL/TL, ratio SnL/ED, number of ventral scales, and subcaudal scales. The ratio of TaL/TL (males x: 498.75-579.33, females x: 550.67-841.07) shows that females have longer size than males [27, 28] . The ratio of TaL/TL (males: 0.18-0.20, females: 0.11-0.12) strongly shows that sexual dimorphism has occurred in C. rhodostoma. The benefits of sexual dimorphism in species with few or no parental care are related to its adaptive ability.
Generally, larger females would produce larger and higher number of offspring. Larger offspring would have higher survival rates as it is able to store more yolk for their development. In males, an individual with a smaller size will have a positive impact including enhancing their ability to find and court female. In addition, the smaller size refines the chemosensory senses, higher mobility, inconspicuous to the predator, and early maturation [29] [30] [31] [32] [33] . The tail length differences between males and females are due to the influence of copulatory organs (hemipenes) inside the tail, which is the size of tail length affecting male mating success [28] . Notes: ♂ = male specimen, ♀ = female specimen
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Principal Component Analysis (PCA)
Factor loadings of the first two components from Principal Component Analysis (PCA) are presented in Table 4 . Principal Component Analysis in males and females are shown in The first and second score factor loadings of PC females explain a moderate total variability which is similar to males. All variables show positive score loadings in the first PC with SVL and HL as the highest and TaL as the lowest. The second PC shows strongly structured by variables related to body characters, SVL, TaL, TL, and ED, all with positive loads. In contrast, variables related to cephalic scalation showing the highest negatively loads are HL and DE-Nostril Length. As in males graph (Fig. 1 B) , the plot of the two first PC show 3 groups: Cluster II, Cluster I, and Cluster III. Cluster II and Cluster I were separated independently among Cluster III. Cluster I and III are showed close than Cluster II.
The PCA results in males and females (Fig 1. A  and B , respectively), show in both cases the occurrence of three clusters of plots, identified as Cluster I to III on the graph. According to the OTUs defined above, these clusters are generated by specimens according to the following scheme. These specimens are discussed below: 
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Description Specimen of C. rhodostoma The maximal total length among our samples is 1008mm (SVL 892mm, TaL 116mm) for a female specimen from Java (Bogor, West Java) (MZB Oph 3861) and brown. Mouth is white with black dots distributed evenly. The forehead is dark brown with white stripes on both edges from the snout to the neck. The tail is slender than the body and short, can be distinguished clearly from body parts. The tail coloration on the juvenile is yellowish. The eye is small size with oval-shaped pupils (vertical). 
Head Scalation
Based on the variation of head scalation, we found a small accessory scales (Fig. 2) . A small accessory scale is a small scale bordered by internasal, prefrontal, nostril, and loreal scale. Variation on the presence or absent of a small accessory scale revealed three different types in C. rhodostoma that can be described as follows (Table 5 ): 1. Type 1: a small accessory scale is absent on both sides of head scalation. 2. Type 2: a small accessory scale is presence on both sides of head scalation. 3. Type 3: a small accessory scale is presence on the right side of head scalation.
In the small accessories scales, we found Type 1 as many as 44 individuals, 5 individuals for Type 2, and Type 3 as many as 5 individuals. Figure 3 showed the distribution of C. rhodostoma based on the variation of the accessory scales type.
Type 1 has the most widespread distribution that was found in Thailand, Malaysia, Sumatra, Java, Karimunjawa Island, Kangean Island, and Kalimantan. Type 2 was distributed on Kalimantan and Java islands, while type 3 was only distributed in Java Island. The different variation on head scalation of C. rhodostoma may be affected by the snake's adaptation process with its ecological environment. Various habitats resulted in a variety of adaptation processes that lead to morphological differences in C. rhodostoma. The same location with different ecological conditions is also able to result in different ecogenesis processes [34] . In this research, several types of accessories scales were found in Java Island. However, the variation represented different geographical region for example Type 2 was found only in West Java, while Type 1 and Type 3 were found in Central Java and East Java.
CONCLUSION
Morphological variation in chepalic scalation, including three types of small accessories scale between population of C. rhodostoma in Java, Karimunjawa, Kangean Island can be used as one of the supporting data to determine the taxonomic status of the species. However, this finding needs to be tested using molecular studies for a further determination on the taxonomic status of these populations. 
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